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Pabouas mporpamma ydeOHoro kypca «l'eomerpus» 6a3o0BOro ypoBHs IJis
obyuarommuxcst 10 —11 kmaccoB paspaborana Ha ocHoBe DenepaibHOIO
rocyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa CPEAHEro o0IIero oOpa3oBaHus,
C y4YCTOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, TMPEABSIBIIEMBIX K
MaTeMaTUYECKOMY OOpa30BaHUIO, M TPAJULHUA POCCUUCKOTO 0Opa3oBaHUS.
Peanuzanus nporpaMMbl 00ecIiednBaeT OBIAJACHUE KIFOYEBBIMU KOMIIETEHITUSIMH,
COCTABJISIIOUIMMU OCHOBY JIJII CaMOPa3BUTHUSI M HENPEPHIBHOIO 0Opa3oBaHUS,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JHUYHOCTHOTO MW I[IO3HABATEILHOTO Pa3BUTHS
JUYHOCTU 00YYaIOIIUXCS.

HEJIA N3YYEHUSA YYEBHOI'O KYPCA

Baxxnocth ydeOHOTO Kypca TEOMETPUM Ha YpPOBHE CpPETHETO OOIIero
oOpa3oBaHusi OO0yCIOBJIEHA MPAKTHUECKOH 3HAYMMOCTHIO METAlpPEIMETHBIX U
OPEIMETHBIX PE3YyJbTaTOB OOYYEHHS T'€OMETPUM B HANpPaBIECHUH JIMYHOCTHOTO
pa3BuTus oOyvarommxcs, (OpMUPOBaHUSA (PYHKIIMOHAIBHON MAaTeMaTUYeCKOU
TPaMOTHOCTH, U3YYCHHUS JIPYTUX YUYEOHBIX AUCIUILINH. PazButre y oOydaromuxcs
MPAaBIIBHBIX TPEICTaBICHUA O CYUTHOCTH M MPOUCXOKICHUH T€OMETPUUYECKUX
abcTpakiui, COOTHOLIEHUH PEAJBbHOTO M HUACAIBHOTO, XapakTepe OTPaKEHUs
MaTeMaTUYeCKONl HayKOWl $BJIIEHMH M MPOLECCOB pPEAJbHOTO MHpa, MECTe
re€OMETPUU B CUCTEME HayK M POJIM MAaTEMATUYECKOTO MOJIECIUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
yYalmxcs, a TakKe KauecTB MBIIIICHUS, HEOOXOAMMBIX [IJis aJanTaludd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHMs, TaK KaK OOECIeYMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JUCIMILTAH €CTECTBEHHO-HAYYHON HAMPABICHHOCTH, TaK U TYMaHUTapHOM.

Jlornyeckoe MbIUIeHHE, (opMUpPyeMOe MpU HU3YYEHUH OOydaroluMuUcs
MOHSITUIHBIX OCHOB T€OMETPHUH M IMMOCTPOCHHUH LIETIOYKH JIOTUYECKUX YTBEPKICHHI
B XOJ€ pELIECHUS TeOMETPUYECKHX 3ajJad, YMEHHUE BBIJBUTaTb U OIpPOBEPraTh
TUIOTE3bl HETOCPEICTBEHHO HCIOJIb3YIOTCA IMPH PELICHUH 3a]lad €CTECTBEHHO-
HAy4YHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3nKy.

YMeHue OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYMIECTBEHHYIO POJb BO
BCeX 0ONacTsIX AesITeNbHOCTH 4YenoBeka. OpueHTalus YelloBeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUaIbHOrO ObITHS, (opMa
OTPaXECHUS OKPYXKAIOUIEr0 MHpa, YCJIOBHE YCHEIIHOTO MO3HAHMA U AKTUBHOIO
npeoOpazoBaHusi  JACWCTBUTEIBHOCTH. OmepupoBaHWe  MPOCTPAHCTBEHHBIMU
oOpazamu OO0BEIMHSIET pa3Hble BUIbI Y4YEOHOW W TPYJOBOM JIE€ATEIBLHOCTH,



SBJISICTCSI OAHUM W3 MPOPECCHOHAIBHO BAXKHBIX KAYECTB, MOITOMY AaKTyaslbHA
3amaya (opMupoBaHHUs y O0OyYarolUXCsl MPOCTPAHCTBEHHOI'O MBIIUICHUS Kak
Pa3HOBHUJIHOCTH OOpa3HOTO MBIIUIEHUSI — CYIIECTBEHHOI0 KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON AEATEIHHOCTH [0 MHOTUM HaIlpaBICHUSIM.

[lens ocBoeHusi mporpaMmbl ydyeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yueHus — o001eoOpa3oBaTeibHOeé W OOIIEKYJIbTYpHOE pPa3BUTHE
oOyJaroruxcst ~ 4epe3  oOecredeHWe  BO3MOXKHOCTH — NPHOOPETCHHS U
WCMOJIb30BaHUS CHCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM U JICWCTBUM,
cnenu@UUHBIX TEOMETPUH, BO3MOKHOCTH YCIICUTHOTO MPOJIOHKEHUST 00pa3oBaHuUs
0 CTIEIMAIBHOCTSIM, HE CBSI3aHHBIM C MIPUKJIAAHBIM HUCIIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma mno reomeTpuu Ha 0a30BOM YpOBHE MNpeJAHA3HAYCHA TSt
00yYaroIMXCsl CPEAHEHN IIKOJIbI, HE MUCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHECHUN
Ha ypOBHE OCHOBHOro 001iero oopazoBanusi. Takum o0pa3zoM, oOydaroiuecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIIME MaTEMaTUYECKUE YMEHUS, CBSI3aHHbBIC
CO chnenu(puKod TEeOMETpUU U HEOOXOJUMbIE IS >KU3HHM B COBPEMEHHOM
obmectBe. KpoMe 3TOro, oHM MMEIOT BO3MOXKHOCTh U3YUUTh I'€OMETPHUIO OoJiee
r1yOOKO, €Ciii B JajbHEWIleM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HaHUSX B MPOGECCUOHATBHON e TEIHHOCTH.

JlocTikeHHe 1eTu OCBOCHMSI TMPOTrpaMMbl  OOECIEUMBACTCS PElICHUEM
COOTBETCTBYIOIIMX 3a4ad. [IpuopuTeTHbIMUM 3aJadyaMH OCBOEHHS  Kypca
«I"eomeTpum» Ha 6a30BoM ypoBHE B 10—11 knaccax siBisitoTCA:

e (opmMupoBaHue mnpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIUM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUS
KaK O BOKHEHIIMX MAaTEMATHYECKUX MOJENSAX, O3BOJSIONIUX OMKUCHIBAThH
Y U3y4aTh pa3HbIE SIBJICHUS OKPYKAIOIIErO MUPA;

e (QopMupOBaHHME YyMEHHUSI pacClO3HABaTh Ha YEPTEkKaxX, MOJACISIX U B
peaTbHOM MHPE MHOTOTPAHHUKH U TeJIa BPAILICHHUS;

e OBJAJCHUE METOJAMH PEIICHMs 3a/lady Ha MOCTPOCHHS Ha M300pa)EHUSIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMU TIOHSTHSIMH O
MHOTOTPAaHHHUKAX U TeJaX BPAIleHUs! U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJIAJICHUE  QITOPUTMAaMU  DPEIICHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopMHupoBaHUEe yMEHHUS  MPOBOJIWUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
paccy X JeHUsT B XOJI€ PEUIECHUS CTEPEOMETPUUYECKUX 3ajad U 3a7ad C
MPAKTUYECKUM COJIEPKaHUEM;

e pa3BUTHE WHTEJIJICKTYJIbHBIX u TBOPYECKHUX criocoOHOCTE M
oOyyJarommxcsi, IO3HABAaTEIbHOW  aKTUBHOCTH, HCCJIEIOBATEIHCKUX
YMEHH, KPUTHYHOCTH MBIIUICHUS;



e (opmupoBanue (GyHKIIMOHATBEHOM rPaMOTHOCTH, pEJIEBaHTHOM
r€OMETPUU: YMEHUE paclo3HaBaTh MPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEANbHBIX KU3HEHHBIX
CUTyallUsIX M TPU HU3YUYEHUU JPYTUX Y4YEOHBIX MPEIAMETOB, MPOSBICHUS
3aBHCHUMOCTEH U 3aKOHOMEpHOCTEH, (opMynmHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO3JaBaTh F€OMETPUUYECKHE MOJIEIU, IPUMEHATh OCBOCHHBIN
r€OMETPUYECKUN ammapar JJisl pPEelIeHUs MNPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLICHUBATH MOJTYUYEHHBIE PE3yJIbTaTHI.

OTIUYUTENEHON OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCSl BKJIIOYEHHE B KypC
CTEPEOMETPUU B Hayalle €ro M3yuyeHUs 3aJad, pellaeMblX Ha YpOBHE
WHTYUTHUBHOTO MO3HAHUS, U ONPEACICHHBIM 00pa30M OpraHu3zoBaHHas paboTa Hax
HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MIPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJHUPYET MPOTEKAHWE MHTYUTHBHBIX IPOLECCOB, MOTUBUPYET K
JaNbHENIIEMY U3YUYEHUIO IIPEAMETA.

[Tpennourenue oTAAETCSA HArISAHO-KOHCTPYKTUBHOMY METOAY OOy4Y€HUs, TO
€CTh TEOPETHYECKHE 3HAHMSI UMEIOT B CBOEH OCHOBE UyBCTBEHHOCTbH MPEIMETHO-
MIPAKTUYECKOM JEATEIbHOCTH. Pa3BuUTHME NPOCTPAaHCTBEHHBIX MPEACTABICHUN Y
yYalUXCSl B Kypce€ CTEPEOMETPUM IPOBOAMTCS 3a CUYCT pElICHUs 3a1ad Ha
CO3/IaHH€  MPOCTPAHCTBEHHBIX  00pa30oB W  3aJady Ha  ONEPUPOBAHUE
IPOCTPaHCTBEHHBIMH oOpazamu. Co3maHue oOpa3za MPOBOAMUTCS C ONOpPOM Ha
HaIJSIIHOCTh, a OIEpUpPOBaHUE O00pa3oM — B YCJIOBHSX OTBJIEYEHHUS OT
HaIJISITHOCTH, MBICIIEHHOTO U3MEHEHHMS €r0 UCXOJHOTO COAEPIKaHMUS.

OcHoBHBIE conepkaTeNbHble TuHUN Kypca «['eomerpum» B 10-11 kmaccax:
«MHororpanHukmny, «IIpsmple U IIIOCKOCTU B ITPOCTPAHCTBEY, « Teiia BpaleHus»,
«BeKTopsl U KOOpAUHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JIOTUYECKUX YMEHHM
pacnpenenserca He TOJbKO [0 COJAEP)KATENbHbIM JIMHHUSM, HO W IO ToJam
00yueHHs Ha YPOBHE CpeIHero o01iero oopa3oBaHusl.

Conepxxanue o0pa3oBaHHs, COOTBETCTBYIOLIEE INPEAMETHBIM pe3yibTaTaM
OCBOEHHUsI pabodeil mporpaMMmbl, pacHpeleleHHbBIM MO0 TojaM oOydeHwus,
CTPYKTYpUPOBAaHO TakuM oOpa3oM, 4YTOOBl OBJAJE€HUE TI'€OMETPUUYECKUMU
HNOHATUSAMU U HAaBBIKAMM OCYLIECTBIISUIOCH ITOCJIEIOBATEIBHO U MOCTYIIATEIBHO, C
COOJII0JIEHUEM TIPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAJIUCH B
OOIIyI0 CUCTEMY TI'€OMETPUYECKHX MPE/ICTABICHUN OOyYarouuxcs, paclupss u
yray0sasis e, o0pa3ysi MpOYHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpuu oTBoautcs 2 4yaca B Henenmo B 10 kimacce u 1 yac B
Hegemo B 11 kmacce, Bcero 3a aBa roga oOyueHust - 102 ydeOGHBIX daca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble ¥ MJIOCKOCTH B NPOCTPAHCTBE

OcHOBHbIE  TIOHATHS  cTepeoMeTpud. Touka, mpsmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IIOCTPOECHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOLINECH,
napajuielibHble W CKpelMBaronecs mnpsMbie. [lapannenbHOCTh NpSAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapajUIeNIbHbIE MpSMbIE B  MNPOCTPAHCTBE;
MapajyIedbHOCTh TPEX MPSMBIX; NApALIEIbHOCTh MPSAMON U IJIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMH CTOPOHAMH; YTOJd MEXIy NpSAMBIMA B IPOCTPAHCTBE.
[TapajulenbHOCTH  IUIOCKOCTEN: napaJuiebHble  IIJIOCKOCTH; CBOICTBa
napajie’dbHbeIX IIockocte. [lpocTeiliine mnpocTpaHCTBEHHbIE (QUIYypbl Ha
IJIOCKOCTH: TETpa’Ap, KyO, mapajuieNenuIe]; IOCTPOEHUE CEUEHHI.

[lepneHANKYISIPHOCTh NMPSIMOM U TJIOCKOCTH: MEPIEHIUKYISPHBIE TIPSIMBIEC B
MIPOCTPAHCTBE, MpsAMbIE MapajulelIbHble W TEPIEHAUKYJSIPHbIE K IUIOCKOCTH,
MPU3HAK NEPHEHAUKYJIAPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSIMOM
NEPHEHANKYJIIPHON IUIOCKOCTU. YTUIBI B IPOCTPAHCTBE: YIOJI MEXKIY IPSIMOU U
IJIOCKOCThIO;  JABYTPAHHbIA  yTOJ, JIMHEHMHBIM yroi JBYIPaHHOTO  yria.
[lepnenanKyIsIp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT TOYKHU JO IJIOCKOCTH, PACCTOSIHUE
OT TOpsAMOM 10  IUIOCKOCTH,  TOPOEKIUs  QUrypsl Ha  IUJIOCKOCTb.
[lepneHAuKYISIPHOCT  IUIOCKOCTEW:  IPU3HAK  NEPHEHAMKYJAPHOCTH  JIBYX
miockocTel. Teopema o Tpex NepneHIUuKyJIsIpax.

MHororpaHHuKHU

[ToHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTH MHOTOIPAaHHUKA, BBITYKJIbIE
Y HEBBIYKJIbIE MHOTOIPAHHUKH; Pa3BEPTKA MHOrorpaHHuKa. [Ipu3ma: N-yronpHas
npu3Ma; TpaHu U OCHOBAHUS MPHU3MBIL; MpsAMas U HAKJIOHHAs MPU3MbBI, OOKOBas U
MOJTHAS MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBII
napajuieienunea U ero cpoicrBa. [lupamumpa: N-yrojnpHas nupamuja, rpaHd U
OCHOBaHHE MUPAMHJIBI; OOKOBAs U MOJTHASI TOBEPXHOCTH MTUPAMHUIBI; TPaBUJIbHAS U
yCEUCHHAsl mOHUpamMuja. OJEMEHThl Mpu3Mbl ©W  nupamuisl. [IpaBuibHbIC
MHOTOTPAaHHHMKU: TOHSTHE MPaBUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
npaBWibHAas NUPaMHUAA; NPAaBWIbHAS TpEyrojbHas MNUpaMuia M TPABUIbHBIN
TteTpadp; KyO. IlpencraBieHne O mNpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
nozeKasip u ukocasap. CeyeHust npu3Mbl U IUPAMUAJIBI.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
IJIOCKOCTA.  DJEMEHThl CHUMMETPUM B MNHpaMuAax, HNapauielienunenax,
MPaBUJIbHBIX MHOT'OTPaHHUKAX.



Bbruncnenue 31€MEHTOB MHOTOTPAHHUKOB: peOpa, auaroHaiu, YIJIbL.
[Inomans OOKOBOWM MMOBEPXHOCTH W TOJHOW MOBEPXHOCTH MPSIMOM MPHU3MBI,
IUIOIAJAb OCHOBAaHUW, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSIMON MPU3MBI.
[Inomans OOKOBOM MOBEPXHOCTH W TOBEPXHOCTH NPABWIBLHOM MNHUpaMUbI,
TeopeMa O IUIOMAAM yCeYeHHOW mmpamunbl. [lorstne 00 o0veéMe. OOBEM
MTAPaMUJIBI, TTPU3MEI.

[logoGubpie Tena B mpocTtpaHcTBe. COOTHOUIEHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEN, 00BEMAMU MOJOOHBIX TE.

11 KJIACC

Tena BpaleHus

HunmuHapuyeckas IMOBEPXHOCTb, oOpazyronue HAIAHAPUYECKOU
MOBEPXHOCTH, OCh LWJIMHAPUYECKON MOBEpXHOCTU. [lunuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTb, OOpa3yloliass W OCh;, IUIONAAh OOKOBONW U TIOJHOM
OBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroiiue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepxHOocTU. KoHyc: ocHOBaHUE U BepIiliMHa, 00pa3yromias
M OCh; IUIOIAAhr OOKOBOM M TIOJHOM TOBEPXHOCTH. YCEUCHHBIH KOHYC:
oOpa3yrollre U BbICOTA; OCHOBAaHUS U OOKOBAsi HOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUaMETp; IUIOMIAJb MOBEPXHOCTH C(EpHI.
B3aunMHoe pacrnionoxxenue chepbl U TUIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
JI01aIb ChEephl.

N300pakeHne Tea BpallleHUsl Ha MJIOCKOCTH. Pa3BEpTKa LMIMHIpA U KOHYcCA.

KomOunamuu Ten BpalieHuss W MHOTOTPAaHHUKOB. MHOTrOrpaHHUK,
ONMMCAaHHBIA OKOJO cdepbl; cdepa, BNUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpalICHUsI.

[Tonsite 06 0o6beéMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. TeopemMa 00 00BEME
IPSMOYTOJBLHOTO Tapajuielienunena u ciaeAcTBus u3 Hee. OO0OBEM IUIUHIpA,
KoHyca. O0BEM I1apa v miomaab chepsl.

[TonoGHbeie Tena B mpocTtpaHcTBe. COOTHOUIEHUS MEXAY IUIOHIAAsIMU
MMOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEI.

Ceuennss mwiMHApa (MapaJUIEIbHO W TEPHEHIUKYJSIPHO OCH), CEUYCHUS
KOHyca (mapajijieIbHO€ OCHOBAHMIO U MPOXOJSIIEE YEpe3 BEPIIMHY), CEUCHHS
mapa.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MI0CKOCTH U B pocTpaHcTBe. COXKEHUE U BHIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. Pa3noxkeHue BEKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. IlpaBwio mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
IIPUMEHEHUEM IIpaBUJl JEUCTBUM C BekTopamu. IlpsAmoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. IIpocreimme 3agaum B
KOOpAWHATaX. YTOJN MeEkay BekropamMu. CKalIpHOE MPOU3BEACHUE BEKTOPOB.
Brrunciienne yrioB Mexay MPSAMBIMU U IIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIM
METO npu peLIeHUH r€OMETPUYECKHUX 3a/1a4.



IHJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yJbTaThl OCBOEHUS IMpOrpaMMbl yuyeOHOTO IMpeaMera
«MaremaTiKa» XapaKTepu3yIOTCs:

I'paxknanckoe BocnuTanue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TO3UIIMU 00YyYaIOIIErocs Kak aKTUBHOTO
M OTBETCTBEHHOI'O 4YJ€HAa POCCUKCKOrO OOLIECTBA, NPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUMH,
Iporeayp TpaxkaaHCKOro ooOmiecTBa (BBIOOPBI, OMNPOCHI W Mp.), YMEHHEM
B3aUMOJICMCTBOBaTh C COIMAIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUHM C HX
GYHKIUSMUA 1 HA3HAYCHHUEM.

IHaTpuoTnyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTBHIO POCCUICKOM TpaXTaHCKON MJACHTUYHOCTH, YBOKECHUS K
MPOILJIOMY Y HACTOSIIIEMY POCCHUIICKOW MAaTEMATHKHU, LIECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSAM POCCUIUCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIIOJBb30BAHUIO 3THX JOCTWKEHUN B JPYrMX HayKax, TEXHOJOTHUAX, cdepax
HSKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUEM JyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(OPMUPOBAHHOCTBIO  HPABCTBEHHOIO  CO3HAHMS, JSTUYECKOIO  MOBEACHMUS,
CBA3aHHOI'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKHU U JESITEIIbHOCTHIO
Y4€HOTr0; 0CO3HAHUEM JIMYHOTO BKJIaJ[a B IOCTPOEHUE YCTOWYMBOTO Oy IyIIETO.

JcTeTHYECKOe BOCIMTAHUE:

ACTETUYECKUM OTHOIIEHHUEM K MHUPY, BKIIOYas 3CTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00OBEKTOB, 3a1ay, peLIeHnH, paccy X IEHUN;
BOCIIPUMMYHMBOCTBIO K MATEMATUYECKUM aCleKTaM Pa3IuYHbIX BUIOB HCKYCCTBA.

DusnyecKoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTeMaTUYeCKUE 3HaHUS B
MHTEpecax 30pOBOT0 U 0e30macHOro oopasa *U3HU, OTBETCTBEHHOTO OTHOILLEHUS
K CBOEMY 3JI0POBbIO (370pOBOE€ TMHUTaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATUNA U

OT/IbIXa, peryJisipHast busngeckas AKTUBHOCTb); buszngecKoro
COBEPIIICHCTBOBAHHS, npu 3aHATHIX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JIESITEIbHOCTHIO.

TpynoBoe Bociuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; UHTEPECOM K
pa3auuHbiM  chepaM  MPO(PEeCCHOHAIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEMaTHKOW W €¢ TPUIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeid mnpodeccur u pealn30BBIBATh COOCTBEHHBIC J>KU3HEHHBIC IUIAHBI;



TOTOBHOCTBIO W CHOCOOHOCTBIO K MaTeMaTHUYeCKOMy OO0pa3oBaHUIO U
caMo00pa3oBaHWI0 HA TPOTSHKCHUH BCEW KU3HU; TOTOBHOCTHIO K aKTHBHOMY
yYacTHUIO B PEIICHUH MPAKTUICCKUX 3a/1a4 MATEeMaTHICCKOW HAIIPABICHHOCTH.

IK0JI0rHYeCKoe BOCIIUTAHUE:

C(OPMUPOBAHHOCTHIO JKOJOTHYECKOH KYJIbTYphbl, TOHUMAHUEM BIISHUS
COIMATIbHO-PKOHOMUYECKUX TPOIIECCOB HAa COCTOSIHUE MPUPOIHONW U COIUATBHOM
CpeIbl, OCO3HAaHHEM TJI00AJBHOIO  XapakTepa JKOJOTHYCCKUX  MpOoOJIeMm;
OpUCHTAIMCH Ha NMPUMCHCHHE MaTEeMaTHUYCCKHUX 3HAHWHA I PEIICHUS 3aJad B
o0jacTh OKpyXKawIeld cpeapl, IJTaHHPOBAHUS IMOCTYNIKOB M OICHKH X
BO3MOJKHBIX TTOCIIEACTBHMA JUISI OKPYIKAIOIICH CpEeIbl.

LleHHOCTH HAYYHOTO TMO3HAHUSL:

C(OPMUPOBAHHOCTHIO MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HayKH MW  OOIICCTBCHHOH IPAKTHUKW, IOHHUMaHHEM
MaTeMaTHYECKON HayKW Kak c(epbl UYeIOBEYECKOH JeATeTbHOCTH, JTaloB ¢
pa3BUTHS W 3HAYMMOCTH IS Pa3BUTHS [MBHJIU3AIIMH; OBJIAJICHUEM S3BIKOM
MaTEeMAaTHKH M MaTeMaTUYeCKOW KyJIbTYpOW KaK CpEICTBOM TIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATH IPOCKTHYIO M HCCIICIOBATCILCKYIO JCSITCILHOCTD
WHAUBUIYAIBHO U B TPYIIIIC.

METAITPEAMETHBIE PE3YJIbTATbDI

MeTtanpeaMeTHbIC pe3yJbTaThl OCBOCHHUS MPOTPAMMBI YUEOHOTO TpeaMeTa
«MaremaTuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCliCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUsMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU OeUCTNBUAMU.

1)  Vuueepcanvnvie = noznasamenvuvie — Oelicmeus, — 00ecnedusarOm
Gopmuposanue 0a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUaAOWUXCcs (0C80eHuUe
Memo0o08  NO3HAHUA — OKPYXHCAIOWe2o0  Mupa,  HpPUMEHEHUe  JNOSUYECKUX,
ucciedo8amenbCcKux onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3zoBble Jloruueckue 1eicTBUA:

e BBIABJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKA MATEMAaTHICCKUX
OOBEKTOB, TOHSATUN, OTHOIIEHUH MEXKIY TMOHATUSIMH; (OPMYITUPOBATH
OTIpEJICICHNs]  TIOHSATUN; YCTAaHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKayM, OCHOBAHUSA JUIsi OOOOIIEHUS W CPaBHEHUS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTh W  MPeoOpPa3OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTpUIIATEIbHBIC, €AWHUYHBIC, YACTHBIE W OOIIHE,;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeurs B (haKkTaxX, JAHHBIX, HAOIIOACHUSAX W YTBEPKIACHUSX;



npejyiaratb ~ KpUTepUM  JJIsl  BBIABICHUST ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

e JI€JIaTh BBIBOJIbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKU, JACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKJICHUM (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
OPUBOAUTH TMPUMEPHl U KOHTPIPUMEPHI; O0OOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBO/IbI;

e BBIOMpaTh crmoco0 pemieHUs y4yeOHOM 3aaauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASAINIMA C Y4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPHUEB).

ba3oBble ncciieoBare/ibCKue 1eicTBUA:

e HCIOJIb30BAaTh BOMPOCHI KaK HCCIENOBATENbCKHII UHCTPYMEHT MO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTHUBOpEUYUE, MpolIemy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (OpMUPOBATh  THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIUI0, MHECHHUE;

e TMPOBOJHUTH CaMOCTOSITEIIEHO CILJITAHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTEeMaTUYECKOIO
Oo0BbeKTa, SBJICHHS, TMPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMH, SBJICHUSIMH, POIIECCaAMU;

e  CaMOCTOSITEIBHO (POPMYJIUPOBATH 0OOOIIIEHHS U BBIBOJBI MO pe3yJibTaTam
MPOBEICHHOTO HAOIOJEHUSA, WCCIEAOBaHUS, OLICHUBATH JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

e TMPOTHO3UPOBATH BO3MOXHOE PA3BUTHE MPOLECCA, a TAKKE BbIIBUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undgopmanueii:

e BBIABISTH ACPUIUTH UHGOPMAIINH, JAHHBIX, HEOOXOIUMBIX /I OTBETA
Ha BOIIPOC U JJIsI PEILICHHUS 3a/1a4u;

e BbIOMpaTh UWH(OpPMAIUMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJU3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPNPETUPOBATH MH(OPMAIIUIO
Pa3IMYHBIX BUJIOB U (POPM MpEICTABICHUS;

e CTPYKTYypUPOBaTh MHGOPMAIINIO, IPEICTABIISATh €¢ B Pa3IMUHBIX (hopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaJICKHOCTh nHpopMaru o CaMOCTOSATENbHO
c(hopMyTMPOBAaHHBIM KPUTEPHUSIM.

2)  Vuueepcanvnvie  KOMMyHUKamueHnvle  Oclicmsus,  o0becneuusarom

cPopMUPOBAHHOCNb COYUATLHBIX HABLIKOE 00YUAIOUUXCHL.

OOumenne:



BOCIIPUHUMATh M (OPMYIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU M LIETSIMU OOIIEHHUS; SICHO, TOUHO, IPAMOTHO BbIpa)aThb CBOIO
TOUYKY 3pEHMSI B YCTHBIX U NHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7aui, KOMMEHTUPOBATh MOy YEHHBIN pe3yibTarT;

B X0/ 00CYKIEeHU 3a7aBaTh BOIIPOCHI 10 CYIIECTBY 00CYK1aeMOM TEMBI,
po0JieMbl, penraeMoi 3a/1a4uM, BbICKa3bIBaTh UJI€U, HALICJICHHbIE HAa TIOUCK
pELICHMs; COMOCTaBIATh CBOU CYXICHHUS C CYXACHHSIMHU JPYTHX
YYACTHHKOB JWaora, OOHapy>KMBaTh pa3jiduuMe W CXOJCTBO IO3UIIMI; B
KOPPEKTHOI popme GpopMyIUpOBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJNbTaThl  pEHIeHHWs  3aJayd,  SKCIIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTa;  CAMOCTOSITEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YyYE€TOM 3a7a4 MMPE3EHTALMHA U OCOOEHHOCTEHN ay JUTOPHUH.

CorpyaHu4ecTBo:

3)

NOHMMAaTh W HCIOJb30BaTh  IPEUMYIIECTBA  KOMaHIHOM U
VHAMBHUIyaJIbHON pabOoThI IpU PEILICHUHU YUeOHBIX 3a7a4; IPUHUMATD LENb
COBMECTHOM JEATENBHOCTH, IUIAHUPOBATh OPraHU3alMl0 COBMECTHOU
paboThI, pacpeaensTh BUAbl padoT, JOroBapuBaThCs, 00CYKIaTh MPOLIECC
U pe3yiabTat padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B IPYMIOBBIX (opMax paboThl (00CYyk1eHUs, 0OOMEH MHEHUH,
«MO3rOBbI€ WITYPMbD» W WHBIE); BBIIOJHATH CBOK 4YacThb padOThl U
KOOPJIMHUPOBaTh CBOM JEHCTBUS C JAPYIMMH YJI€HAMU KOMAaHJbI;
OLICHMBAaTh Kauye€CTBO CBOET0 BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(OopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanouvie  pezynamuenvle oeticmeus, obecneuugarom

Gopmuposanue cmviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCIU.
Camoopranusanus:

COCTAaBJISITH IJIaH, AJITOPUTM PEIICHUS 3a/1a4H, BEIOUPATh CIIOCOO pelieHus
C YYETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUHN C Y4ETOM HOBOM
uH(pOpMAIIUH.

CaMOKOHTPOJIBb:

BJIaJICTh HAaBBIKAMM  TO3HABATEJILHOM peduiekcur KakK OCO3HaHUs
COBEPIIIAEMBIX JICHMCTBUH W MBICIMTEIBHBIX MPOIECCOB, UX PE3YIbTATOB;
BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKHM, CAMOKOHTPOJISI Tpoiecca U
pe3yJbTaTa pelIeHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELICHUU
3aJlaud, BHOCUTh KOPPEKTHUBBI B JICSTCIBHOCTh Ha OCHOBE HOBBIX
00CTOATENIbCTB, JaHHBIX, HAMJICHHBIX OIIMOOK, BBISBICHHBIX TPYIHOCTEH;



e OIICGHUBATh COOTBETCTBHE pE3yibTaTa IEAN W YCJIOBHUSIM, OOBICHSTH
NPUYUHBI JOCTUKEHUS WIM HETOCTHXKEHHS pPEe3yJbTaTOB JESTEIbHOCTH,
HAXOJIUTh OMUOKY, AaBaTh OLICHKY NPUOOPETCHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATHI

10 KJIACC

OmnepupoBaTh NOHATUSAMU: TOUYKA, NIPSAMasi, JIOCKOCTb.

[TpuMeHATh aKCHMOMBI CTEPEOMETPUM M CIEACTBHS M3 HUX IPU PELICHUU
reOMETPUUYECKUX 3aa4.

OmneprpoBaTh NOHATUAMU: NAPAJUIETBHOCTD U MEPIEHAUKYIIIPHOCTh IPSIMBbIX
U IIJIOCKOCTEHN.

KnaccuduumpoBare B3aMMHOE pPacCHOJOKEHHE MPSAMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYI'PAHHBIA yToJI, TPaHU JBYIPAHHOIO YIJIa,
peOpo IBYyIpaHHOTO YIJa; JMHEWHBINA Yroj ABYTPAHHOTO YIJa; rpaaycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHMK, BBIMYKJIBIA M HEBBITYKJIIbIHI
MHOT'OTPAHHHMK, 3JIEMEHTBl MHOTOTPaHHUKA, IPABUIIbHBII MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (IMpaMHa; MpU3Ma,
IpSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccuduumpoBarb ~ MHOTOIpaHHHMKH,  BBIOMpass ~ OCHOBaHUS A
Kiaccuukauuyd (BBIMTYKJIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKHW; TPABUIIbHbBIE
MHOTOTPaHHUKH; MPSAMbIE U HAKJIOHHBIE IPU3MBI, apalIeIeUIe/bl).

OnepupoBaTh NOHATUSAMHU: CEKYILAsl INIOCKOCTh, CEYEHHE MHOIOTPaHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUYEHUH, UCIIOJIb3YSl METOJI CIIE/I0B.

CtpouTh ceY€HUsT MHOTOIPAaHHUKOB METOJOM  CI€AOB, BBIIOJHATH
(BBIHOCHBIE) TUIOCKHE YEpPTEkKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BUI
CBEpXy, COOKY, CHH3Y.

Pemmarp 3a71aun Ha HaXOKJECHUE T€OMETPUUYECKUX BEJIMYUH MO 00pas3am Win
aNropuT™MaM, NPHUMEHSSI HW3BECTHbIE AHAIUTHUYECKHE METOJbl TpPH PELICHUHU
CTaHAAPTHBIX MaTEeMaTHYECKUX 3aJa4 Ha BBIUMCIECHUE PACCTOSHUM MEXIY ABYMS
TOYKaMH, OT TOYKM JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIIAMHUCS MPSIMBIMHU.

Pemmarp 3a7aun Ha HaxOXKIEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3am Win
aNropuT™MaM, NPUMEHSISI W3BECTHbIC AHANUTUYECKUE METOAbl MpU PEUICHUH
CTaHAAPTHBIX  MaTeMaTHYECKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS NPSIMBIMH, MEXIy HpPSIMOM M IUIOCKOCTBIO, MEXIY
IIJIOCKOCTSIMH, JBYT'PaHHBIX yTJIOB.



Bbruncnsate 00bEMBl U MJIOMIAAN MMOBEPXHOCTE MHOTOTPAHHUKOB (IpHU3Ma,
nupaMpja) ¢ [pUMEHEHHEM (OpMys; BBIYMCIATH COOTHOLIEHMSI MEXIY
IUIOIIAIIMU TOBEPXHOCTEN, 00bEMaMU NOJJOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LEHTP, OCh U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (QUTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBATH M HMHTEPHPETUPOBATH HH(OpPMALHMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEICTAaBICHHYIO Ha YepTeXax U
PHUCYHKaXx.

[TpumensaTh reomeTpuueckue (HaKTbl Ui PELIEHHS] CTEPEOMETPUUYECKHUX
3a/1a4, MPEANOJIaraloMX HECKOIBKO [IaroB PEIICHMS, €CIIU YCIOBHS IPUMEHEHUS
3aJlaHbl B AIBHOU (opMme.

[IppuMeHATP MpOCTEHINNE NPOrpaMMHBIE  CpPEICTBA M DJIEKTPOHHO-
KOMMYHHUKAIITMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 33/1a4.

[IpyBOINTH HpPUMEpPBI MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOAE H
YKU3HH, PACIIO3HABATh IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeHATh IOIYYEHHBIE 3HAHMS HaA IPAKTUKE: aHAJIU3UPOBATH DPEAJIbHBIC
CUTyalluH W IPUMEHATh HW3YUYCHHBIC IIOHATHS B MPOLECCE IOUCKA PEIMICHUS
MaTeMaTUYeCKH CHOPMYIMPOBAHHOM MPOOJEMBI, MOJEIMPOBATH pealbHbIC
CUTyallUd Ha s3bIKE TIE€OMETPHUM, UCCIEA0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX TOHATHI U TEOpeM, anmnapara ajireopsl; perarb
[IPAaKTUYECKUE 3aa4M, CBA3AHHBIE C HAXOKICHUEM I'€OMETPUUECKUX BEIINYHUH.

11 KJIACC

OmnepupoBaTh MOHATUSMHU: LWIMHJPHUYECKAs IOBEPXHOCTh, o0Opa3yromue
MUIMHAPUYECKON  TOBEPXHOCTH;  IWJIWHAP;,  KOHWYECKass  IMOBEPXHOCTH,
oOpa3yrolne KOHU4eCKONH MOBEPXHOCTH, KOHYC; C(hepruyecKasi HOBEPXHOCTb.

Pacno3naBath Tena BpaiieHus (LWIMHAP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPAILICHHUS.

KrnaccuduimpoBats B3auMHOE pacmloiokeHune chephl U TIIOCKOCTH.

OmneprpoBaTh MOHATHIMH: IIAPOBON CETMEHT, OCHOBaHHE CETMEHTa, BBICOTA
CEerMeHTa; IIapOBOM CJIOM, OCHOBAHME ILAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
IapOBOU CEKTOP.

Beruucisate  00BEMBI M TIJIOMIATM  TIOBEPXHOCTEH TN  BpalieHus,
r€OMETPUYECKUX TeJl C TpUMeHEeHUuEM Hopmy.

OnepupoBaTh TMOHATHUSMH: MHOTOTPAaHHUK, BIIMCAHHBIK B cdepy U
OMMCAaHHBIM OKOJIO cdepbl; cdepa, BMHCAHHASS B MHOTOTPAHHUK WM TEJO
BpaIllCHUS.

BBIYUCIISTE COOTHOMICHUST MEXIY IUIOMAASMU MOBEPXHOCTEH U 00beMamu
IIOJOOHBIX TEJl.



N3o0paxaTts u3ydaemble (PUTYypbl OT PYKHM U C MPUMEHEHHEM IMPOCTHIX
YEPTEIKHBIX HHCTPYMEHTOB.

BBINOJHATE (BBIHOCHBIE) TJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX
duryp: BuI cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHHUS.

W3Bnekatb, WHTEpHPETUPOBATH U MpeoOpa3oBbIBaTh HH(GOPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTypax, MPEJCTABICHHYIO Ha yepTekax H
PHUCYHKaXx.

OnepupoBaTh NOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBITTONHATE JEHCTBUSA  CJHOXKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOKEHHS BEKTOPA HA YUCII0, OOBACHITh, KAKUMH CBOMCTBAMHU OHH 00JIaJaIOT.

[IprMeHATh IpaBUIIO MapajuIeICIUIICA.

OnepupoBaTh NOHATHIAMU: JTE€KAPTOBBI KOOPJIMHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpPA, YIrOJd MEXKIY
BEKTOpPaMH, CKAIPHOE IPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTODBI.

HaxonnuTe cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJsSIpHOE MPOM3BEIECHUE, PACKIaAblBaTh BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh IJIOCKOCTh YPABHEHHUEM B J€KapTOBOM CUCTEME KOOPAMHAT.

[TpumensaTh reomerpuueckue (HakTbl i PELICHUS] CTEPEOMETPUUYECKHUX
3a/1a4, NpeAnoJaralouMx HECKOJIbKO IIAr0oB PEIICHHS], €CIU YCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOM (hopMme.

PemaTte mpocreiinine reoMEeTpUYECKHE 3aJadyd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIAMHATHOTO METO/1A.

Pemare 3agaun Ha J0Ka3aTeabCTBO MAaTEMaTUYECKUX OTHOLIEHUN U
HAaXO0XKJIEHUE T€OMETPUUYECKHUX BEJIMYMH MO 00pa3laM Ui aaropuTMam, MpuMeHss
M3BECTHBIE METObI IIPU PEILICHNUN CTAaHAAPTHBIX MAaTEMaTUUYECKUX 3aau.

[IpumeHaTs OpocTedIINEe MPOTPAMMHBIE  CPEICTBA W 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKUX 3a]aY.

[IpuBOAMTH HpPUMEPBl MATEMAaTUYECKHUX 3aKOHOMEPHOCTEH B MPUPOJE H
KU3HH, PACIIO3HABATH MPOSIBJIEHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHsATh MOMy4YeHHBbIE 3HAHUS Ha MPAKTUKE: aHAJIU3UPOBATh pPEaJIbHbIC
CUTyallUM U TPUMEHSATh HU3YUYEHHbIC MOHSTHS B MPOIECCE IOUCKA pEelIeHUs
MaTeMaTHYeCKu C(HOpMyIHpPOBAaHHOW MPOOJIEMbI, MOJAEIUPOBATH pPEajbHbIC
CUTyallUM Ha S3bIKE TIE€OMETPHM, MCCIEI0BaTh IMOCTPOCHHBIE MOJEIN C
UCII0JIb30BAaHUEM T€OMETPUUYECKUX MTOHATHI U TEOpEM, amnmnapara ajireopbl; pemarhb
NpaKTUYECKUE 337auM, CBSI3aHHBIE C HAXOXKICHUEM TE€OMETPUYECKUX BEIUYMH.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KITACC
KosnunuyectBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/n NPOrpaMMbl Bcero Koutpoapupie | Ipaktiieckue o0pa3oBaTe/bHbIE
padoTbI padoTbI pecypesI
1 BBenenwne B crepeoMeTpuio 10
) IIpsiMble U TJIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN
3 HepHeH,Z[I/IInyI}IpHOCTL HPSMBIX U 12
IUIOCKOCTEH
4 VYIubl MEXAY IPSIMBIMU U TUIOCKOCTSMH 10 1
5 MHororpaHHuKu 11 1
6 O0BEMBI MHOTOIPAaHHUKOB 1
7 [ToBTOpEHME: CEUEHHUs], PACCTOSHUS U YIIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KIIACC

KounyecTBO 9acoB JIeKTPOHHBbIE

HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Konrpoabubie | IIpakruueckue (wcpp )

NMPOrpamMMblI Bcero odpa3oBaTe/bHbIE

padoTbI padoTbI
pecypchbl

Tena BpareHus 12

O0BeMBI TET 5

BekTopsl ¥ KOOPAMHATEI B TPOCTPAHCTBE 10

[ToBTOpEHwmE, 0000IMICHNE, 7 1

cUCTeMaTH3allMs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0




